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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize efficient 

encoding, which takes the balance of whole inputted 

images into consideration at the time of performing 

single pass encoding on the image signals. 

SOLUTION: An encoding difficulty calculator 33 finds the 

level of encoding difficulty d of inputted animation 

signals S1 and sends difficulty d to an assigned bit 

calculator/controller 34. The calculator/controller 34 

finds the reference value of assigned code rates from 

the difficulty d, and at converting of the reference value 

into an actual assigned code rate b-x, prestores part of 

the sum total of assigned bit rates per unit time in a 

fixed period of time as a virtual buffer. The reference 

value of actual assigned bit rates per unit time is 

obtained, by dividing the sum total of the assigned bit 

rates, except for the virtual buffer by a prefixed period 

of time. Only when the virtual buffer becomes positive, 

will the supply of assigned bit rates larger than the & 

reference value be allowed. 
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* m %tf 1 1 n tz m&m m m v>m m zmm b co m & 

±IB##M!c»o*^TSI^roSiJ^^»b_x^^je)-i>i 
±aE*^»fiJ^^^«b_x(cS^T±IB^iB#P B 1SlC± io 

- <h Sr^^t-T^gf*^ l fBiScoHiiiff ^^{t^ffi. 

A^7iii«fi^^-^Btp B 1 T_vbr £J-«t 

ffl T_vbr (Dfl^fB^tc&fflT^-Sfc'-y haRTlCte-S 

-5>li*^ 1 IBttcDiHiiff -^^^t^ffi. 

^fiPfPJlSOcofijat*^ h» b_av <D 
— JZmffl T_vbr <nt£fa B_av 
B_av = b_av x T_vbr 

<D-m&l'tsb{S.mny7 7 V_vbr tlTi^., 
*fiB#r-iaOOTSiJ^k--y hSco*«fi b_real tt. 
b_real = (B_av-V_vbr) / T_vbr 30 
£U V_vbr > 0 T*$>Z>miZf&K), b_real &,±<DW\^ 
tf-y hmZS-TLZZt&VTZlL. ^tl«n©«^(c« b 
_real MTomm t*-y hfi£#*.5 C ££#11* if 3 lit 
1 iEWOiafgsft^f^tt^&o 
[fi#gt5] ±fB b_real JW±cofiJS £ -y 
SBStc. ^^tePtr^OCDfiJ^fci-y bM b_av tcfSU 

Ismme) ±IB b_real WTO|j3f7hi^4A 

sksc:. ^&m&&ffflmK)<Dpm¥v bm b_av icj&i; 40 
fzTmzs-x. z> z. i ^m^r z> &mm 4 tB«roia^<i 

tM*^7] ±Ifi b_real OTffl|ISt'7Mm 

c^TKi5:%- a. z z. t z&Mt-rzmxm 4 mm.<Dwm 

[11*318] ±fB-^B#r^ T_vbr (DftmtzmAfz 
mz. -femffle>&f&<D5£*k\iy hMWiigfn B_gen t 

-femfflmmmfimav bm<D&%i B_av ron <B_av - 50 



2 

B_gen) 7WET£><5Jf ^-tcte, -?-cog£ifccD— ^B#r^co 

oz.t £■? %>m Mm 4 $m<Dmmmmsmt?s 
cw*^9] ±iB^^-w^S!Ccfco. -mmfflnmm 

ol^t'-y hSco*igfa^\ ?;j#]CDfcgfn B_av CO R-total 

ommtiv bm<nmmm b_reai ^^i^itf-sri^^ 
& t -r 3 4 ib«co mmm mzmtx m . 

m<Dmmzm&b ©mgc b (d > {cg^Tf^fts^sij 

-hfB##fi IC S^^THK O t>J ^ b _x # 

Si. 

±fBH(^cofiJS3#Sb_xlcS^T±fB^{4B#r B 1S(C± 

iM#m 1 1 ] ±iB##®«. m?$#jiz!fci7-fz>mtiL 
»cobi^s^. mmwizft?T-fz>m&mffl<Dftnitm§!, 
tbzz.ii&ftMii-rzmxm 1 oiB#coiii^ff^??^ft 

CS»*^12] ±fB##MlC»O*^T*i^C0tiJS^^ 
ikL-AcBtW^^f>y hftco^fD^*. IB^^^CD-^Wf 

m T_vbr <nmmzm\z®.mT%z>\zv hs^Tic^c-s 
*»*Jii ofB«roa^m^^fb^s. 

[M*^ 1 3 ] ±fB##fi|[CS^^T^roSiJO ST 
^^b»**a6-5^g(i. ^&B#rBlS0C0iiJSt*-y h» 

b_av <D— fetef ffl T_vbr COi^fO B_av 
B_av = b_av x T_vbr 

O-m&l-tb&mrt-y -77 V_vbr <h UT#A, *^co 
m{i»#P B TaO0OSijaf-y h«»S£p« b_real (J. 
b_real = (B_av-V_vbr) / T_vbr 
iL, V_vbr > 0 b.real K±cofiJS 

f-y hS^-^ASCh^fF^JL. -^nJWfl-CDtt^lcti b 
_real «TC0S"JS f-y hfi£#A& C t^^SSt-r^If 

oiBiKcoiii^m^^ib^g. 
IW*B1 4] ±fB b_real ti.±coS"JS f-y 

^S!)*{5P#F B ^0cD«ii^f-y b_av HtS 
Ctz±m$:5-z.Z>Z.£$:!&®l£-?Z>m*mi 3fB«C0iB 

5] ±fB b_real «TcofiJSb*-y h»^# 

^.^^tc ^tf>m®.mfflm<o<Dmm\iv bm b_av icj^ 
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Ummi 6] ±K b_real fitTWWiSfcfv hft£-$ 

[St#JEl 7] ±E— T_vbr©f?^{b£if$A*: 
-JEWIBOillK©**lfy r~»©i&ftJ B_gen t 
-7£mffl(»mm»Jmtiv hfi©*g?tl B_av ©1( B_av - 
B_gen ) #iET**«£lcM:, 

fT^ Ct*»*t-r*»*3Jll 3Ctt®IB«flH»flr*ft: 
SIB. 

fflolfgf-y hftO&frft*. ?iUf8©iS&?n B_av © R_total 

OWfiJ^t'-y h»C0g^<l b_real £3l#±tf * Z t& 

[f£93©i*aifrSifJll] 
[0 0 0 1 ] 

[0 0 0 2 ] 

T*^fc». £*i£/h£mEtfc^«©4>fcv>K@l«#t;: 

J:<tt^fl:T*»lfe*ra^fb*&a»**J*£&.&. d© 
J:5!ftE*lC(6A*^<. h*^^-m^©ffiM^?iJfflLAc 

Kite*t?^b#fca*ti*snT*o. ^©-oicmpe 

G^SC^abS. d©M PEG (Moving Picture Image C 
oding Experts Group) t\t> ISO-IEC/JTC 
1/SC2/WG1 HCTiiSn, *UP*4:LT«* 

(DCT : Discrete Cosine Transform) ftmtt 

**a*^b-&fc/N'f y H*a-P*4. d©M PEG 
[0003] — «ic. hr7*:*e*»ttittt«n?fc < . &tr 

[0 0 0 4] «S|AH DbWDVD -video ICfB^a 

fb#, -asicffl^snr^*. c©2A^.^jctt. 
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t<£>2m.<D&mt$:ftob<DT'$>K)> ^.m^smu^mt 
38#|SW»)iSffe->— >7.©B$fg|g©$«j 2 testis 

[0 0 0 5] £©8LSB$IB*JB<-r*C<!:«:@tt<!:Lfc 

1 A*X^ra:©pJ^b-^ hU-h??#{b:tf*0«. 

7-311418 ^Rtflf H^P 9-113141^ 
^©HJfflSR^Elffi^(CM^$nTli.5 0 
10 [ 0 0 0 6 ] Z C-C. m 1 1 (C. S£*fc© 1 /\'X?j5£©pJ 

B©«j£0fJ£^U Sfciai 2 Id 1 AX^©pJ^t*-y 

[0 0 0 7] SI l©:/Dy^0lCii*tTfcll«tt*HbS 

■£*$^t. o oicttS&anfcA^ifriii&m 

^tt. W^flsKftftW-HtSg 2 0 1 &DCilM§§ 2 0 3 (Ci£ 

en*. ra#fl:«»flEfr»*2 o ia>«&©m*tt. 
20 iiftff^i2 o 4 tc it ens. »Htgt??F^{b§§2 o 

3«. Si£8§2 0 3^e>©ttS^3«^*. fiJ3f-yh»ff 
0 2^e.©9JStf>y bSlCJftUTft^fbU 38^ 

2 0 5 £9WHI:hfy hX h U-AtLTffi^n. 
[0 0 0 8 ] «T, Bl l l l=q*-*-MiiHfttt*ft:&B<D» 

f££. 0 1 2©-7 0-^-^-h{cfiEoTiKWT-5., 
[0 0 0 9] 01 2©Xf7 7'S4 0 iSB 1 2 0 

o\z{*m-zntzmwmmn*m 1 o ©w^ftKastup: 
g§2 o i ica^u m«i:i^m«oAAnft©fiF^fi:Ks 

30 tan*. c©^^{bisas©ft»:(i. ftAUUMbx 

[0010] ^Xf77*S 4 0 2Tli, WSt-v h» 
fr*»2 0 2 ICfcD, 2 0 

&n&w#ftJiR*dic»r*wahry i-ab^ff-stc 
©gH&«Eft©tBis^fiJWTizanTv^. zanmtm 

igd tfiJS t*-y hab©K^©C»J^EI 1 3(C^-T. 
[0 0 11] C©@ 1 3 ICfci^T. «t«&»fiF^{bffia£E 

^b*aflfdOtaS*Sth (d) t*UTt»*. ^LT, 
ttiS©«f^Yt»aflE»C»r*«ae<y h»S:BI&b (d) 
(ca-^TfrHE-t*. C©&|^«. *<©»H«'>-^r 
>X (0iJ*fcEl!*Bi) Sr^f^©¥^t*-y h U- hTf?^<b 
-T**»^rf^. ^-©iiiK^I¥ffiL,. ISff^^^iiCT 
50 JgglWiC^^^n^fcWTfeO. 1tt©*©(2<tA,<fc*©-> 
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*i6^lCO^T«. ^J^J^gg^F 7-311418 

§§2 0 2T(±» croii 3ros#i:l^T. «?2 0 

[0012] Z\<D 1 
3iiMt§2 0 3(£. ig&Bt^gWA^illf&irttLT©?? 
^tiii^H-»§§2 0 1 tWmtv h»St^§§2 0 2T 

[0 0 13] *®7f'^4 0 3ttt. KlB^^^-fb^ 
2 0 4*?, ¥&B*F^S»A^i!liii#^, CtUzMfoVT 

mmay bmsYB§&2 o 2^e.#^e.n-5f"jat*^ h» 
\zts.%£.?\z®mt-?z>» ?fct)-*>. mmmnmtm2 
o 4u, %mnnmizm-3^rcmT<txTv7*)--i xiz 

[0014] :ffli5fti/uMi:*t>Tit mmm 

Bmizmctzmmtj-mma^ K»T"copj^t*-y hi/- h 

[0 0 15] mi3C0H^(i, tai:A/ifOTl>j 

^>x(;tt*tf£;-ei*-r. Ibffii&fl^bgl 2 o 4 -urns, l 

X £ iR m T- £ ft I 0* & £> . 

[0016] m^w»#rafiroi!)ii]^->-^>x^U7;u 

©fB^ttiCfB^-rSfcsbfCte, 2 /N°X^S«^ 

IHftttEfrlCJRft-C* -5*^ — jr > X T 
TL*5:t««»0, S3r«<OI$IS]ft©S'~Jr>;*SBfit 
[0 0 17] fCf, ffiflk«Kttl;:IBSiiTflg&li?m&®« 

<nmm?.mzi£.m-zzz>\i<y hatcFicftSckoic. m 

h«ttt«r* JltlCtO, 0f*©P#|BI* 
©m^£-£©fB«^fi©fB&*®#ICiR&T#-2> c t * 

[0 0 18] AttWICtS. *flC«HB*<OA*«#*— S 
««ae? h« b_av T??#{fr-5«^<0^ffi*TroliJ 
Stfy B_av <h. T©*IRa>*£i?^ 

<fctTy h-ffi©*Sfa B_gen <h£J±&LT, ffi ( B_av - B 
_gen ) ifiTE<DV!HZ. b_av £U:©ffli3 £y hfi£-$*.-5 
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[0 0 19] ±E*«3[«mi»©— SCDWStTy h»b_av 

b_av = T_m(JP#F B 1 x B_V/T_SEQ 
::t, 

B_V : «^aB»«t*©«fC»H«©ffi*(Ctt«"C** 
T_SEQ : ft*emKft:lCGftTe«niaflk->— 4r>X0> 

[0020] ±se«ijs^^acD##ffl^iii^©iij^??^ 

#-5. Hr#6UlCte, ±fSSHIS©8'jM3fl : ^fi£fflym^» 
©##MJ;9 fc/hS <J*P A •£ A*ia#lcp-/1 

[0021] «^©«F^fl:<tfle»«E#'s©«P^fl:fll**o 

20 IBSSrf5jS^fC^ttTfT^-5Pt(±. ±!2ffl ( B_av - B_ 

gen ) , xiidtiicffia-r*«*is»ii*icaE»UT* 

St. fffHBSHC$te*£-s>T, _h«2« ( B_av - B_gen ) . 
- ©«»=»^T*ffi«fW*<D AAfll^OW DSTt'7 h 
-5. 

[0 0 2 2] ±EA*«^**i*B(ll«^«>«^ 

[0023] ii4i;, ±Il/fcioaMfflitrai© 
m * © nmt m s © mi&m & *-r . 

[0 0 2 4] 01 4IC*5^T. «f 1 0 1 rt^A^tl 
fcKjil^fi^S 1 tt. IMJ h;i/WI»10 2^* 
^5. D)#^i7 H;Ht^S§ 1 0 2 «A#f&iIi®©i!j£ 

SYWSl 0 3TH A^Hi^S 1 ©^P#P«1ft©??^{t 

scaatv h-«ttffg§i 0 4^sn^. *j^f-> 

hfiffh^§§l 0 411 JHfi[«HBJ*©A*IB«*flH»fl:-r 

t'-y M©##ib83>hD-7 1 0 S'NA^an 

3>hD-7l05li ±tBfJS h»©##ffl 
b*«lOiae»; h«b_x (C^MUTttl^-rSo * 

50 fe. 3>hD-5 10 5ll yU7-fJ^10 7©Jjll 
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*>mms ncjttLT. f?*Ht£§agft-ss§ i o 3 . 

h*-> h»ft^§§l 0 4W3>hP-7 1 0 5TOiil 

i o 7^©A^£¥fti^p B i/cttiiji£-t£. mmmi o 6 
s^a^^n-a., yi/7^wio7ii. &unt$ss4 

M L X a -/1 X 7 -< -5 C <h TTf^b <D&<D'£ 

0 811 ^{4B#^(75±fS©ail^fi^S 3^fijab'-y h 
»b_xtC&5ct5lC??^fc-r-5. ffciS#f?F#<fcS§ 1 0 8 

"j b»b_gen £ffi7j-T-5. ^{C\zv h-7. MJ-AS 5 

igf 1 0 9^£tti?3$n-g>. 
[0 0 2 5] CW^&l^X^sSlC&^Tte, H^<f 

$mizmmxzz>\iv hs^Tic^c^^-sic. mnwrn 

[0 0 2 6] 

^^^ttiicfco. ftmtm%mzmcfz®m£v hmz 

4"LTA^$nfc*^lctt. ( B_av - B_gen ) tflEt 

*>. j¥^<D^mtm^,m<Dm^mmmmzitLxmim 
mmz&wtzmm Mv hm^^izm omxz z\tfi*x 

[0 0 2 7 ] ( B_av - B_gen ) **IE<h&0. & 

mtm%m<D&\,mmiz?iLx. m-%£Qb&^¥v h 
m^m<omx znzvimz&zmz, mwnsxnmm 
%mv>mm&tf\t)£nx. m^^o^m^pm^y 

hmiztt^X^Z&'l'X ( B_av - B_gen ) 

[0 0 2 8] 7?^<kiSBJSW<S^ia^ai^UT 
A73$nfc^-&(C«. ( B_av - B_gen ) rt*IE £: & o T 

[0 0 2 9] SI^IZfiJ^T'E)n^S^:«5i"JSt*-y 

«6. nmtLtzmz. mmzwim^y hsro&^gBtt 
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A*&rK AJimm±#<W'i : 7>X$:%&Lrz\z v hSOT 

[0 0 3 0] £fc. A^S^(D«^!f#tt(CcfcoT{A. |a] 
UfiJO^Tf^ hmxbwi!ii<7>'Aittf&iL-itg£fr$>z> 

(otztf. j t<D£ote®&izti-r%tt'mtfTJtftxfr'3 

[0031] ±&(D$£miz&*-xmm2titz 
&<dx$>-dx. nmmmmo&^mmmnrffr&izm 

0 s t £ n 5 «^ 13 $> -5 us l x &mtm m v>m 
^mm^xti^nrzWi^. nmm%m<Dmmm& 
mmisx\ij2titz®smizib, mw*\iy hm^^i 
mx. nmtm%m^<nm'&mtitf&< . mm^nmt 
zmmxzz>&-otiimmmm$mtJjmRzfi3iW:zmm 

[0 0 3 2] 

fflb (d) Srffl^T##fit (««J^tffI§^l(0## 
[0 0 3 3] Z\Z\X, ±fB##{ilcS-^^TH^WWS 

a. mscDmfi»#r B i^ 0 rows f-v h&v>mmm\z<s.m 
n-y yr^w^tzmm \zv hm<Di&%\z^>it)mtt>rz~m 
mfflxm^tz*b<D£-tz>. cnfc=fco. -feminism 

[0 0 3 4] ^#:^(C(i. fiJS^^*«#^fit^l5fS<0 

» b_av (D — >£B#Pb] T_vbr CDi^fil B_av 
B_av = b_av x T_vbr 

©— m^tbmMrtv -7 7 V_vbr iLTIA, 

m&mramKHDmmvv hs©s^« b_reai n 

b_real = (B_av-V_vbr) / T_vbr 

tL, V_vbr > 0 Tfe^PftCtEO. b_real ti.±©fiJS 

_real J£(.T»SiJS f v 
[0 0 3 5] ^tllc«fc0, BlSlt*'> hi/- hWW*fr-3 

tzmz, -mmm T_vbr ic*tts**e^ hacDimip 

& B_av «TlC^t-5c:<i:«r«II-r-5. 

[0036] Ai3®manmtmam±&mnn 
itmt*M%tfrtz>mz, ^mmiz^nr zm®.m?$<D 
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[0 0 3 7 ] *£. »«Ptt£A±. *fcttSip««T©*J 

[0 0 3 8] £<E>tC. W^ft«a«*«flS<, SlpttKT 
[0 0 3 9] 

imM<Dmm<Dmm but, #f£Bjici&3m^?^{t7j 

^<fc © m \Z -Z> Ira T Si B^-r 6 . 

[0040] mi »*x9]i;:fii«a*ft*fl:£&&tft! 

^ HIT* -So 30 

[0041] z\om i tc*nr. tfo=f-z i *^A*sn 

fefijB&fl^S ltt. h;MTHHg3 2. ffiF^fb 

gfBatrg§§3 3. &*tttt«£B3 5. R^IIS3 

[0 0 4 2] £%tt&8l£8g3 5Tt4. A2j£n*:I&H 

mmns i u. «**#tttif$6 R.visua 

1 **JSty h*tmt»*J«t^a> 3 4^jg 

■5. lift 1 9 hJMMHIS 214, ATjffijPUgiOffiift^ 

[0 0 4 3] nmtm&teK&m 3 3 tii h 

*«F*ft:»3 8tf>S0H&;*nfc»£tr-;/ h«tiN8 b_ge 
n. Qxy-A q_scale. &UWK<I<E><IM activity 

ICti. #JAt4MPEGCD 1 GOP (Group of Picture) 
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[0 0 4 4] ||§f7 hfifrHis- 3>hD-734 

«. A*anfcw#ft«asd . ag^3 oa^A^sft 

£¥4H*m««>¥igM!£fcfy h* b_av . 

«l«ig3 5*^MSrlfcfif#tt R.visual «t 0 . # 

_x stmt-ra. iEwatfy h« b_x ttftB»&4 

-5 3 414. ^l^7^M3 7 0>ffi9flMRS 4 fettle f 
[0 0 4 5] 11^ 3 6 14. ¥ti^m&0 AftMiBMB 

*ts ucttLT. nmtmmmsiw&3 3. asf7 h 

»fr^§§ • 3>hD-7 3 4TOiSI^7tSST. 
: Z^(DAt>W)Wmm^S 1 3 7 ^(DAJjZ 

tfc«isa<fcsn. s 3 *tia*sn*. 7 

[0046] wmmmmtmw&s sn. jmai*iw©± 

ffi*&S!B*UI*3- S 3*. ±fSfJat*-y h*b_xtC&5<fc 
5lznmt?Z. WH«W^fkg§3 8tt. IJWvh 
X h U-A S 5 t*WSS©S4k'7 h»b_gen S¥S 
tt©#* activity . SJSQX^r-^ o_scale £ffi7j 

r*. ?f^kf7hxMj-AS5n 9*>eta 

[0 0 4 7] d««t5^«BJclC*^T. W^fcKaflEJH- 

»33. &t«pjaev h«»mt»- 3>hD-5 3 4 
mft u#p B i s o (dpi m f -y h m<D-izmf® <o »w 

Sf7 h*©*qS|W4IE2BAry77*l»t»fc«ijae!y h 

[0 0 4 8] ffctoS. ¥tt*m*0flF«HHMKdi:: 

WafflF**fl:«bjck:j6«-r*IRlC. *ttP»IB!S0fl!)W!!i 
Mv hM. b_av (D— T_vbr <D&fa B_av (B_av = 
b_av x T_vbr) <D — & ^ sbiELM/^ y 7 7 V_vbr <h 

b_real 14. b_real = (B_av-V_vbr) / T_vbr tL. V_ 
vbr > 0 Tfe6P#lCfS0. b_real Hk±<Dm^tiv hM. 
^^-X^^t^ff-oJL, ttl\^9Y<r>m^\ZM b_real 
TCDfJS t'7 r-S*#AS«t-5tcLTH*. ±12-^8$ 
Pal T_vbr i:LT(4. «»J>t« 1 ftmmtTZ Z. t&mtf 

e>n-s.^\ z\tuzmiz.-£tiz>b<DT*\ttj.t,K 

[0 0 4 9] ±!2#%fit4. B#P B 1W(C5ferTT-2>*firB#P B 1 
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[0 0 5 0 ] Sfc. ±ie b_real JW±C0#JS fc*-y ha£ 
-^•SGStCti. ^^fi^Ma DOTtUS t'-y ha b_av 
fCJftU/fciPg^A&^icU _hfE b.real WT®#I 

af^ ha£^x.£>Ggf~. ^&m&mfflmo<DmM3\iv 

ha b_av ICJ&i;;tTK£#X--2><£'5l;:LT^&„ 
COO 5 1] Sifc, A^lB«!ro«%!t#tt^##.L-. ^ 

<Dgi£t (Cf5 1; TP! £ ±fe#J lt'7hil:4A5, 

[0 0 5 2] ±I2-^B#ra T_vbr CD^ft^** 

*.fcKUC, -ltmr$<D$t®.<»$£±iiv haco^ft B_gen 
i-^Btraw^fflnJfgk'-y B_av ffii (B_ 

av -B_gen) #IE-e*^«^{Ili. ^-WMSr^OT— 5£P# 

ha<£>*£fn^\ *DJ8©S£fa B_av <D R_total 

OWfJSt'-y hao*«P<i b_real £3lt*-Uf -5 J; 5 (c 20 

[0 0 5 3] £AT» 0 2~0 8CO7D-5 1 r— hSr#B8 
L&a*^ El 1 OT£H^fciti^§r*8§ 3 3 . &i*£jy§e 
•y hait»§§ • 3> ha- 7 3 4^*tf ^ffl^ti-y ha& 

[0 0 5 4] H2«iXfy7*S 5 0T#JSt'y 

$as£nnteu x^-y/s 5 1 Tizmtm^mst-n^ 3 
3iig)iii<gi£A?jU Xr7^s 5 2 T^^-fbH^aro 
Sipfi d_Avg £*J]|fl<tt Oefault TfflSS^-T^o 
[0 0 5 5] ^f!y^S5 3T. Hl®if3 0*»6A 30 

tizntzmii.ftY£\nv>¥-mm^¥v ha b_av 

h* -y h U- hfHfflPfOTSipt: -y h V— h b_real 
b_real = b_av x R_vbr [Mbps] 

<hLT#«6-2>. Z.ZWZ, Bl^t*-y hU— haiaiBtcOgfp 
b*-y h V- h<Z>Jt¥ R_vbr tt 0 < R_vbr < 1 tl, 
«Atf. R_vbr=0. 9*«)**ffll>4. 
tLTIl «s|itfMP EGCD 1 GOP (Group of Pictu 
re) fc<i:£fll^-5. 
[0 0 5 6] Xf77"S5 4T[l -ItWffU T_vbr K> 
nf^tf-y hi/- hf&JSPIfflfcfi&tcD, pj^t*-y hi/- hfSOT 40 
<Dfc.tb<D&mrtyy7 V_vbr BTFOTsSlCftoTfit 

«-r*. i^MWfc*tf-r*^fl;jasic*<r»T. v_vbr 
^©gsasnoirr. r«c*>-6v 

V_vbr = V_vbr + (1 - R_vbr) xT_vbrxb_av [Mbit] 
ftZ>. Z(Olg.mrty7 7 V_vbr£fflt,>T. tk«EW^# 
<bliaSroiiS^iB&lcteb_real <fc 0 OTtitfgaS: 
W0 ST. tk«»«F#{t:*ft«©fi«r»Blfc{ctt b_real 

j; o h >pt& mm & m o s x z> . 

[0 0 5 7] <K»A-y:7 7©*:8:£BI9fciMH 50 
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u&a*£88iBT5. cots 9 ictju-c. m{4B#r^^ocD 

fJSt'-y ha b_av 3£B#H T_vbr CDifgfn B_av ( = 
b_avxT_vbr) tf>— SBSr^fiSA-y 7 r V_vbr £L 
TSAS, dOT[g«A«y 7rOTW4B#F^S/tOOTt*-y h 
a£ v_vbr V_vbr = v_vbrxT_vbr 

*^OT^{jjrB#rp1S0OT»JSt*-y ha^S^fil 

b_real (i> b_real = (B_av-V_vbr) / T_vbr tts. 
■5. ft*5. ±Se-^B#^ T_vbr <h LTfi, 09AtfT_vbr 

= 1 [min] 

[0 0 5 8] Xt77*S5 5TI1 m&ftmtL£o £ 

LTuzm&RffSHD&mmmm d&tf. mft&& r_v 

isual ft<J)M&P$M&a>aiJ£ t'-y han-mss • a > h a 

-73 4(CA7j£tl£„ 

[o o 5 93 m&mm<D&mtmm& d 

tffftl/feffiNfraaitflSi ME_error . M 
#•"5* h;U MV, «flNt<B«aE<B«^£iiVrf&« act 
ivity, fg£1#?ga b_gen. Q^y-^ q_scale «?£rffl 

[0 0 6 0] «F*ft:«a«fHSii 3 3TI1 U 

■6. 

d = ME_error x W_ME + MV x W_MV + activity x W_ 

AC+ b_gen x W_GEN + q_scale x W_Q 

Z\Z\X\ 

w_me : m * ^mmm «a*-# w 
w_MV:»i^^i7 h;u^«m*.ftit 

W_AC : WgfiOTfiiM'NOTS^tttt 
W_GEN:fg±t*-y ha^OTS*#tt 
W_Q: Q X ^r— ;i^<0fi#.tftt 

[0 0 6 1 ] 5 6TI1. AASnfcf^tS 

BSd <0«iE€:rTP o CM, ±te??^fklS^Sd Sr± 
KM d_MaxtT(Effid_Min £ Tfflm?Z>mm-?& 0 . i¥ 
*ffl£HI3OT:7D— htc^fo 

[0 0 6 2] 0 3OTX^-y7°S 7 0 TffiWfcKSflE©* 
iE^BiteL, Xf7 7'S7 1T, *«Ufc«F^{b*iJflE 
d*«. fl«tt:*Sffi©±l8« d_Max^±HI«>«^IC« > 
XT7-/S7 3Td_Max *att¥fiNfW©»^b«aflE 

X^-y'T'S 7 2T." Jtft b fz^mtM^m. d 
*s. ??F^fbj»^ffiOTTPIfild_Min ^Tlel^Je^fcH. X 

if (d > d_Max ) d = d_Max: 
if (d < d_Min ) d = d_Min; 

ifgX^-y -fS 7 2 . S7 3. S7 4©ffll 
X^-y'T'S 7 5T??^fr:l8^^ro«iE^*IT-r-5. 

[0 0 6 3] num2izm-ox, xt7^s 5 7tw. 

fJSt'-y hawSipffl b_real <b??^fr:MBSd . Ry: 
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v ha b_x znthtZo 

b_x = b_real x d / d_Avg (Mbps] 
[0 0 6 4] ZtVJS 5 8 Ttt, A# £ftfcili«<0« 

ic i^iat s ft a «F^ft*ft3W»a 

bJlin£iHS&£^te«IEl-<5o IWfflteE] 4 ©7 
* — h C^tc 

[0 0 6 5] H4©Xr-!yys 8 0T«*«rtt*tiES:M 
JftU TsTV^S 8 1 A*iII«<D«*«rtt«[ 10 

R_visual Th_visualctOt>*#^«^tc«> 

b_Min £SSlEf <5o CCQfcSlEte, 

if ( R_visual > Th_visual ) 

b_Min = b_Min x (1-Th_visual+R_visual) ; 

TKb.Min &pm t: v hSO±(Eb_Max £±[§I^TV>fc 
»£lctt, y 7 S 8 4t»iaty h*0>TI8bJlin 
SfflSbfy h»CO±PSb_Max i:*L<tS. Cftte, if 
( b_Min > bjiax ) b_Min = bJJax; £*i£*o £ £ 20 

*mmffl<D&&&£<Dm&tL, 0 < Th_visual < 1, 

0 < R_visual < 1 £T£o — «fi Th_visual(C^, ffil 
Atf, 0. 5 &<S?S:ffl^5. _bf2XT-^^S 8 1 , S84 

•So 

[0 0 6 6 ] SM2(:ioT, Xf 7^S 5 9 Til, 
TaMea&fcWMSfcfy hfi<D±fgbJiax £TKb_Min \zHt 

[0 0 6 7 ] B5^f7yS9OT«StyM0i 

h'y hi/- h<A±Kb_Max S:±lHlS»^tCtt, Xr7^ 
S 9 3-C#J3bfu/ h*£b_Max <h"f £o X^-y^S 9 2 
TllSlfy h»b_x h»OTPgb_Min *TH 

4«^{Ctt, X^y^S 9 4TWSey h*«rbjlin<t 

1 f (b_x > b_Max ) b_x = b_Max ; 

if (b_x < bjiin ) b_x = b_Min: 40 
Zft*><Dmm\iv hfiCD±(gb_Max , TKbJIin <h IT 

bjiax = 2.0 b_real, bjlin = 0. 5 b_real: 
fcZZm^Z* ±$E7s7y^S 9 2 , S9 3, S 9 4 <£> 

[0 0 6 8] )k\Z, @2©xf'>ys6om ^tf)^ 

<D7 a—^^— Mc^fTo 50 
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[0 0 6 9 ] B6©Xf7^S 1 0 0TJ6»tfy hffi£> 
JfilESrUBteU Xf^ys 1 0 ITU jt^LfcWF-^ft 

mmmd t>mmtnmm<Dth*im±iR d.High £±0 

TPEb_Low ^TtElSii^tCli, Xfy^S 1 0 3TSU9 
STty hfi£b_Low Xf7yS10 2tll 

Low ST®?), h»b_x aifflSfcfy h 

»<£>*fc*fffi_L8g b.High S±HS«^i:«. Xt7^S 
10 4TfflOSTh'7MS b.High £-T£<, "T&Jb 

if ( d > d_High && b_x < b_Low ) 
b_x = b_Low; 

if ( d < d_Low && b_x > b_High ) 
b_x = b_High; 

ZZT\ ±Eiae^ h*<0tt»«T«b_Low . fetttt 
±K bjigh tLTIt 

b_Low = 1. 2 b_real, b.High = 0. 8 b_real; 
fci£&m^2>o ±IBX^^^S 1 0 2, SI 03, SI 
0 4(Djai^H Xf7^S 1 0 5TS>JSt^y hfittlE 

[0070] #ic, n^^x^y/s 6 ltd mmt 

mB,m<?>mmmd_kvg KJfcitSReactor icse-dt, 

sfiE©*fl:«fra<z)«F^ftiiaad *m>TM*rf*. -r 

dJWg = (d_Avg x (1-Reactor) + d x Reactor) 

CCKI, SJ£3Sjg Reactor WU 0 < Reactor < 

[0 0 7 1 ] Xf 7^S 6 2TH i>->^x>v ? ^$> 

[0 0 7 2 ] 07OXf7yS 1 1 0T±g2->->3 L x 
>v J ®S^^teb, Xf7^Sl 1 1 tC*5^T, > 
fx>y^ffilfcl&l:H Xf7^S 1 1 2t^ 
<tlSB^C7)S2pMd_Avg *fiJ«Bttd_Default ^Wmit~T 
Z>o £tz, Xf7^S 1 1 3lZ&^T* KIA7 7 7V. 
vbr JC^»tt««*^aoTlr^*«d^tt» Xf7^S 

114lC43t^T, SJStfy hi/- h*'>->fx>yl 

«©aaey h«jt*R_scjc«eoT«iET«. ^Oct 

if( scene.change ){ 
d_Avg = (LDefaalt; 

if (V.vbr > (ILSC - 1) x b.vbr x 0.5 ){ 
b^x = b_av X ILSC; 

} 

} 

£gt-tt£o ±is«aify hfitb^ R_SC tt, l 

^ R_SC tL, R_SC =1.5 ttif*«^*. ± 

EXf7^Sl 1 1, SI 13, S114©iBiaii, 
TsTvZfS 1 1 5T'>->fi>y2H*»7n, 
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[0 0 7 3 ] &\Z* i2(^Xf7yS 6 3 ffi&A 

[0 0 7 4] B8C7f7^S 1 2 7 

XT7^S 1 2 1 tC*5(^T, (S8/ty7 7 
<E>8l»V_vbr 7^0«TT&D, frL 9m t: >y H»b_x 
**«Stfy hicDS*«I b_real £t±T*^«-&twtt. 

^T7ys 1 2 si-at*, istv hu-hb_x 

\iy hM(D&mm boreal ilT^o inn 

if ( V_vbr < 0 && b_x > b.real ) io 

b_x = b_real ; 

tm*:Z>o Xt7^S 1 2 2 tr*5H-C\ K«Ay7 7V. 
vbr ^»^«>fc{EfflA^7 7<7)±IBfiV.Max £±HIo 

if ( V_vbr > VJlax >{ 

bjr = V_vbr/V_Max x b_x ; 

} 

20 

V_Max = 2.0 V_vbr; 

[0 0 7 5 ] TsTV ZfS 1 2 4tC*5^T, MSHy 
b_x t«atfy H«<0»2p«b^real<OS»SiE«Ay7 
r£>?3l»V_vbr ?^£5I#, <KSA*;/ ^rc^?S»V_vbr £ 
M£rf £ e ±IBX^^7 P S 12 5, S 1 2 4(DfflS^ 
te, Xf^y^S 1 2 6Tfifi/t777»It»7n. 

[0 0 7 6] ^OXt^^S 6 4lC*3HT, 8tt 

ILTl^iTOI (GOP) **— 5fe«ffflT_vbr (Dli 
<amffii§PAT&£«^Kra:, Xf7^s 6 3(cjttTo -t 30 

©HlCA£o Xf7^S 6 5 llfel^T, ^©*ffiWIB** 
fflly-^>X(OltTS^)«^:[iXf7^S 6 6 
it** fflJIftteTTS. *5T«C»ntf, Xf77 p S5 

BT.vbr c^ffiS^^teT^c 
[0 0 7 7] *58WO*««)»l8**lfflSn*8 

w<o-M:ftm£VT<Dmmmm!kmsi\z*D\,*T, mi 

[0 0 7 8] BlOtt^T, 7>ft?T§ff$n/: 

xues>3>*aiffiW4, a^s? 1 o i^itis± 

mz. nm^(Dzi>^^y hvkmm^Rtf&jzmn 
* nt'nx io2Stfio3 *^ utaaw 

»»2lCtl«&3n*. yXfA3>h 
a>*yy h&««^teY/C#St[i]SS3l;:, l 1 ^^ so 



16 

tt«*A/D*«*i oirtn-enia^-ra, 

[0 0 7 9] yXfAa> hn-7l 6 f4, *i$"r^± 

>hD-^16(4, ^7h/U^U ROM (Read 0 
nlyMemory) 1 7, RAM (Randara Access Memory) 1 

[0 0 8 0 ] Y/ C^BililgS 3 14, a^yhftUft 
WS) «*t<hC (^D7) L, A 

Y/c»«naa37i^<oui*<z)-**a*?u. ntsc 

[0 0 8 1 ] NTSC^U-^SICA^^nfc^m^ 
14, A/D^&, ^D7X>^ K«<Offla*<lfiatl, 

ctio) (c^^^n, ftu^s (^u *»«*aw ess 

K*J»J«#«:ra«ifW»IiIBS6Jc;««'r'5. 
[0 0 8 2 ] ra»IW»IiI»6T»4, :nS©«^S:l* 

[0083] mmm (yu^«m^ffls) (Miss7Ttt, 
a $ nfc wfifc^- 9 \z y u 7 >< ^ * * y -r xeMffla 

M PEG (Moving Picture Experts Group) x>n — 
[0 0 8 4] MPEGX>3-^8te, WJttStHlJS 7 

■J — A (Elementary Stream: ES) &£j3cU • 

**ifi<7)JgtlTttMPEG(©ffi*B^S* 
SfflLTl^^ flSOEEIfi^SCTt). *Ett-Cfe«ltott 

[0 0 8 5] -7?, AA«*S2T»«Snfcf?rfif 
14, A/D*«»l OlCT. x^^JUWW^KeiftS 
tltztik* ^--x-Y^X>3-y, M«MPEGt-f 
^X>3-^1 lCM^tlSo MPEGt-f^t 
X>D»yCTMPEG7t-77 hJCt^^JElBSLfc 

a. es^mi, vkmmnmm\z. ^m-KM^s 

^JSC0^fiTJ4MPEG*iC(7)mte<hLTl^^, ffi(Z) 
[0 0 8 6] #S • ^SIIhISS 9 Tt4, eflfcftt4l*ttE S 
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(xi/^>^ijxhu-A) l&fe sR^mmmm 

■J- A (Transport Stream: TS) (Dftmmm&m'To 
*S • JMBEIB 9 tt, AASnftMPEGMES (X 
1/*>*'JX MJ-A) MPEGf^ESt, 

[0 0 8 7] My 7 7«9WEIK1 4 14, afiWSHCArtS 
WTS^, «R<DA—KtV X* (Hard Dis io 

c Drive : HDD) 15 \ZWi&tolzmz>jSb<Dfflffl&ff 
Oo «AH HDD (A— K^-fXi* K^-f >0 15^ 

[0088] HDD 1 5 11 *>XfA3>hP-7l6 
KBUfStL BFf3£<^7 KUX^TS<D|B»S:ff 5. 

[0 0 8 9] &*5, **Jfi<OJgJ8Ttt, A-/7 7 fWWig 20 
B14tHDD150^Dh3;|/i:LTIDE (Intel 1 
igent Drive Electronics) ftMJ^TV****, ZLtllzVSi 

[0090] friz, n^mmz-o^rmm-r^o hdd 

15 11 yXfAa>hD-7l 6tCcfcpWI»$n, Bf 

zn&mn*, mm^izt^^^o^yyymm^n^, 
t s . ^gitHig& 9 (c#y&T z>o &m • ^Bsmss 9 

tt, TS^^PES (Packetized Elementary Stream) 
*»HiU AV (Audio Video) M^BMP 
EG AVf3-^l 9«3«*&t**. 
[0 0 9 1 ] MPEG 9TH A^J c? 

ilfcPESS, m&EStSJZESlZftML. fnfil 
SSMPEGf^-^ ^^n-^KflUftU tt^ft 

ftifnsffli (#xhvkmmm& ™ 

[0 0 9 2] ««aai3j»Ttt, MPEG AVr^-y 
ffiS^JSU OSD (On Screen Display) HISS 2 1(1 

[0093] OSD0B2 i mmm^mcDtf^y j 

{Ctt^T^o 50 
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[0 0 9 4] NTSCI>3^-2 2TH XtJ^tiTz 

mm?-? h^i^^^mn) ^yc m 

[0 0 9 5] MX<7f 2 3T11 MPEG 

[0 0 9 6] Sfclc. ry^Jl/ I N/OUTi8f 1 05$: 

ftLTims. mtj^n^'r^^jvmmz'D^xmm'r 

Z>o ftffiCD I RD (Integrated Receiver Deco 

der) IEEE139 4 CO J: 5 af^^M >^ 

[0 0 9 7] xv^^O^-^x-XIhIKI 2TH 
U TS^r^^b^S-^gilHlK9lC«$&-r^)o £>fi- 

mm-efo&o &Tz. zntffimiz&m • ^ssiuss 9 tc 

T\ »Ml^fT^, MPEG AVfn-^19CP 
E S £<tfc: J: 0. Z^D ^CDi&fgL 

[0 0 9 8 ] Btfif©fyj'M>j'-7i-^ 
iBi 2^»jf^^i^B^-r^o H*»#fcoiiTfe, • 

[0 0 9 9 ] ^fi • »BilHl8S9iCA^$nfcTSl4, & 

*-:?x<X[I]S§l 2(C{*S&T£ 0 7 r v*;M'>*-:7 
x<XtElg§ 1 2Tt4. E»ll#<fctti»(B£»£m^ ^SB 
CO I RDtCjg£t**7^*;>m^fcS«U "tV5>)V I 
N/OUTi8f 1 0 5£^Lffi27-T3. Sfe. cntiwi 
P*I3**-#*11e1!&9I;:T, »Hlffla€rff^^ MPEG 
AVr3-^l 9 KPES £<fclC«fctK 7 

Mm~e\z. 1 RvttDtgmz-D^Tm^fztf. tv?^ 

[0100] ±ifi 1 0 CO«fi£(34o^Tt4, 
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&mmytT ■< . *fmz^oam^u^n 
®f x ? $ m ^ -s c t •& . 

[0101] 

mfflT?&r>fzb<D£-rz>cnz£o, -mmffl<n&mt 

[0 10 2] A^H&CDftf^fcita^S'jym^ 20 

a^L.TA^$nfe^^r(c< 8fffl$nz!kft-?2>m&mffl 
onmm^m^mmtv bmizfocrzmmizy hm<?> 

-So 

[0 10 3] A^H^O^^^^^Ufcfi) 

[0 10 4] 6t±lCJ:B. A*H*«^<0ffiF^fl;Ji»£ 
l>fc#«E>fc. Bfft©«nafi©A*«#t-S<DE1te* "0 

[0E©jB5mfc3i9i] 
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[mi] *%w<Dmi&<Dmmtf3.z>wmmm$mti5m 

T$>Z><, 

[0 2] Hi coWasfrascDfiJS fcf-y hfiil-S:f§*5<fctf 

3>hD-72 4CD7;Un'iJX*ASr^-r7D-^A-- h 
[S3] @2©7t7^S 5 6 <Dft^{t£tB&<£>*iiIEM 

[04] i2fflxf7-/s 5 8©an»tt.;«tasjat; 

[0 5] 02O^f7^S 5 9 OfUMst: -y KftffiiE^S 
[0 6] @2«)7t7'/S 6 0©lfi»f9F^fl;»aaE«C*t 

[0 7] 0 2CDX-^-y7 p S 6 2 «->->5 1 i >> ; 5!1S^ 
[0 8] 0 2 OXf7 6 3 ©ISIA''> 7 7 j^lll 

[0 9] &mrtv7 7om.&&mw?z>tztt><Dm-T?$> 
[010] &5tw<D$£m<DMm&mm2tiz>m&<D-m 

0T&-5„ 

[011] fi£*<75S*W 1 AXTJjS^W^t: -y hi — h 

nmtjjmzmm bfzmmmmmmm<nmmm^7nr 

[012] S£*0 1/tX^S:»^ia!f-y hl'-hff^jt 
[013] **ptt^*idB(fe->-^>XrtT*fl.«f|HI* 

©iffl««)^^t»afl[d«>iBsi«3jth (d) t&mtm% 

»b^^TM3Sb (d) £^-r0-C£>5. 
[0 14] ftjfcWfglSS! WU*S®»I^t7 HU-— h 

3 2 h;nn»». 3 3 ftmtm&mmm 

§§. 3 4 M££y hfitf-mg • 3> hO-7, 3 
5 *I«4#tt«!J?£f§ t 3 6 SUES. 3 77"l/7^ 

3 8 Sjeif&ft^fbgg 
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